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APPLICANTS : Dae-Kwang JUNG et al. 

SERIAL NO. : Not Yet Assigned 

FILED : August 18, 2003 

FOR : WAVELENGTH-DIVISION-MULTIPLEXED OPTICAL 
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- ***** *m ^ ^ st v > £ 

*M WDM JX#^ Dfl o. ^ WDM ^l^o^ 

^ U oMr*§ ^ JL7}«\ ^7) $ q*. 

* 1£S ^7>^] ^-^ ol o lcf< ^ ^ TOM 7>^^#«fl 

711 ^H<y ^1 ^ ^o) o M o]s o]^, ^ WDM-PON^ -a-g- 

- ^o. o1> a. WDM ol-g.^ WD m-pon^ «Hr^ ^ 



-£ 1 



WDM # 7>«g^ 



39-3 



1020030002622 QA- 2003/3/3 

^W^lH %% °1# # 7>^^> # A^en {WAVELENGTH 
DIVISION MULTIPLEXED LIGHT SOURCE AND SYSTEM FOR PASSIVE OPTICAL NETWORK WSING THE 
SAME} 

3E 2^ "s a] o|| 6fl n}-^ ^bfl tfl$ oflAlJE, 

£ 3£r i*U=^ £^ t^o} A^jE| ^Eflt- HA]ft 

£ 4^r £ «J oflofl 4^. % 7\<%Z\ # Al^eflcH] cflAlJE, 

H 5^ £ ^ ^A] ofloj) CCj-El- Cf^s}^ ^^^^AJJLO] aflo)) cfl^ 

«m s)^^aH ^fl *HH*:M ^E^, 

£ 6b^ £ AH oflofl # 7V«a^ ^ Al^^o] xl 04 71^1^-^ ^ 

«m £^S*§ 5)^^AH1 3*fl 4^^"^ A^AjJrO] ^E^j, 

«1€ ^l^-^^-cf^^KWDjKJXtfi)^ cfl^ -§--4 -upa^ -g^SW H^, 
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S. 7b^ £ oflofl ttj- = # 7 >«a^> # A]^^o^ ^<y-7l^l^-ofl ^ 

«1€ ^124^*4^471 (WD JflJX#2) 2} cfl^ -f-4 ^-g. ^t^^ 7 ] <^ x L x£ > 

5. 7cxr -g- t^^l ^Al oflofl af^ % 7 }<U?\ «£ Al^eflo] y^H^H ^ 

«1€ ^134^*4^471 (WD_MUX#3)4 tfl^ ^4 ^-aj^. ^is} 7 } <%i£ 

4 ; ££:'&4^lM ^ 0 1# °l-8-tr ^3 # 7^4 # A^ofl 

W ^^SAi, C-flolE^ A^j^ ^ « 0 >#^ A^l^l- afl^SKf- «^W^ y o^ % 

4^r*4# a cH=KWDM: Wavelength Division Multiplexed) % A^A^r 

(PON: Passive Optical Network)^ A y^A^A -r-°^€ JL-frs) 4^ 0 l-g-*M 
# #tfl<3 -i-Al A^al^i- ^ll^-«}-cf. 44 A i, WDM-PON^r J§-a]c>) y]^ ^.^-o] 5H3*>jl 

A A<&AA -S-^fe €£^1 ^^Hl^ £fe ^-8-^4 1M1 ^ $XA. 

SE^T, WDM-PON^r Afl^£ 7}<$A9 ^7}f>}3LZ} ^4" ZL 7}<$A°H Til -H-fr4 

4# , £# ^7 r <5}^4. 45M, WDM-PON^- 7><37>£l ^Tfl 4^* ^ 5*4^ 

o) 9XA. 

*}A^, WDM-P0N-§- ^SRr ^^^^^-(CO: Central 0ffice)4 A 7><g*Hj-*l 
(subscriber ^ ^ 4^4 ^4 =L %Q<2] 4*cM" <?1^447l 4tr -^H**! 
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5x-£ ^-#* A^tVcf. ols o]^ ( WDM-PON^ frg. ^-g- 7Hji ^-g-oflt 

^l^^l WDM 7fl^-o] ^^^olcf. 

tt*. os W ***tf (HFC network: Hybrid Fiber Coax . al 

network)* o]*^ M# ^ 

3e<*fe WDM-PON* ij^*g ^ ^^ 7f 

«Ma 5^, ^ „ ^ ffi efloH(DFB User: Distr . buted peedBack 
laser)* o]^ ^ ^ ^ ^^(dfb , aser array: 

Distributed FeedBack laser array)* o]^ ^tg ^t>]^ g i^sfl «^ 

^ ^(spectrum-sliced light source)* oj-g.^. * oH ^ ^ ^ 

*!* 3M*KDFB laser)* m ± ^ 7fl ^ ^ 

^ ^o\] *|4 ^ }J1 n AIJH- ^^7lS 

^ £-7)^ #-*8.3(power splitting optical link)S «J-^tg ^h] 

~" 01 "A' - 7 1« c-flolEi A iali# «^^^(WDM) 

^s^l ^^cf. # 7 , fctf ? m Ellol^( DFB laser)# ^tg ^ 

W tf^ c-flolEi ^«1-* WDM #gj « 7l ^ 
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1- ?^H4 *}B.3. =L ^wl-g-o} ^7 r 44, -fM/#Hj/&-g- ^r^H 4^4^ ^4 
7} ASSIES 7>«9^ ^*fl4 7 r f^4*r #44 

i7> ' «-aj. « 3H*15(DFB laser array)!- °l-g-$ 44^ 4^ H o v 4'£r ^t4 

^ 44°l a^ t}= cHo]B| A^wi^ wj-^tg A^a]^ ^7l^o.S. 4^4-tr 

4-§- 4 4#44 4Jl<H1 4*1) 444 ^r^l^r efl°l4« ^ t^^sfji zi ^13:1- WDM 

t-^3f -f*B #^f-A5L*l ^ 7^41-44 44^» 4^4. a>71 

4$ 4°14?(DFB laser array)!: °]-%-& « 0 V^fg ^ti^ ^1^^^- -«.a> e1 ]olAi 
(DFB laser)'* 4-§-tr «<H^ 44^ 4^44 4^4 u}&7}x)3. ZL 4^4 *fl44 
44 44-44, WDM!: 4*fl 44^ 44 ^14^4 44 °J447 r ^44 JL7} 

4 i^ff A]~g-^0): *Vrf^ T^Oj OlT^. Aj- 7 j « 0 >A1^ ^ 7fl O) A]--g- 

44 4°14 ^ti^Sf Hj-^tg Aiyj^l- ^Al^] ^l^f-o.^^], 44^ 4Jl4 4 

4 444 A^y]^ Ajjro} 4^4 ¥4 -g-^o] 7^>£]J7 1 cflolEi A^Hl^ Aj^ofl o] §fl 

4<£4 44^ A Jisl 4^4 : ir4 -§-4°l ^^4^ #44 $14. 

'^4S^ -g-^44 44!: °144 4*^8 44^ 4^ 44 ^ 4^4 # 
4 s* #44^ 4-^!: 4^ 44^ 4JL<>1] 44 4^ SL^ 4^ ^Str ^ 
^€ ^13L« ffs}i, n ^Aj^ ^ ^o] 4^^^ *BM-fc- WDM 

4-^2# ^§-4 #^#0.^ 4 7}^A>s.ofl 7l i yj-^tg ^Hl^l- 2fl^tr4. 444, 4 
44 £ ^-4 t4 444 44 4 44 44 4« 44 4444 £1-4 sL-t- §1-4 & 

^4. ^4*=4 M44 444 ^4 4°]^-4-=(LED: Light Emitting Diode), 

5tf 4°1^^S.(SLD: Super luminescent diode), 4^-fr 44(fiber amplifier 

light source) f-4 &4. ,£-444 44!: 4-g-44 4<£4 4 4 if 4^4 
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1020030002622 #^ 2003/3/3 

tt ^(dispersion effect HI *\*)^ $^°] ^*$?>} 

^-i-^(signal-to-signal beat noise)°l y <H^ ^w]^ Aljro] tfl<3# ^^}<$ 
<r41^°l <r &i=Hr Sl^h ^«fl *tt<?r€ LED^- SLD^r # cfl 

^47)« ^-g^o) ^j-cf. ttj-BM, ^-4 -8-^ H oH^ ^l^V7l 

tJEsl ^4 ^-^7l» ^>-§-^H^ £14. atb, 

^-B" ^#7l ^Eig *f|^ afl^ ^ o^J- j77>^ 

^-o] ^afloflfe WDM-PON^ ^«fl ^l^"?! WDM iL^s) 

aL 5E*h WDM-PON °fl A i «<H^ ^yj^-i- /g afl *| o_g. *fl^}7l fl^ WDM ^ 

^ °l-g-tr WDM-PON Al^Bfl^ A^JL ^ €^°]&4. 



WDM-P0N-2] -±3 -§-£}-!- ^Tfl^^l WDM ^RsRr oH <U4. 

^12 ^£ WDM-POlHH ^z\}^°-3. xD^y) ^ 

*fl3$I WDM M^g- *fl^fe c-flcfl jut)-. 
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<22> jh.^ ^i^o] A^l^l- ^)^5l-7l ^t!: WDM-PON f# 7) 

7]^ X\^-ir afl^fHr Cflofl &4. 
<23> • a. *£tgo} s.^ o. 7^]*joj w]-^ A-]ti]^i- ^1^-^1-71 WDM-PON^ *1<* 7] 

<24> M. ^5 42.3^- t^^o] « 0 v^^ A-iti]^!- ^*}7) WDM-PON^ 7pa^ 

<25> Aj- 7 j iH^M ^Sfl ^- 4^}^ WDM ^§5. elH^, #7} 

U^Ml ^/t^-ir ^wl^Ji 4^H1 4^7fl(N)^ <y/#3#l-i- ^4*M u# 

tflojs. <3!£l ^-71 4^7]] (N)4 "a/t^-f-a- ^sfl #3=)^ ^4f^Jitt ^-7] 

4^7fl(N)^ °d/t^^ s 7fl oga A ]7 lfe 4^71] (N)-^ 7^#4, *m ^jj.7}^ 

^ <a^^ ai^s. Aj.7] q.^^,/^^^7^ o^^ofl ^a]^ s}tf2] ^/t^^s. # 

^Jl ^"71 4^/^4^5}"7l^ <^^ofl ^H}^ §>4^ <y/#^^^«-E^ 4 
^^eflojE^lA^ 4^^^!- ^*Hr 7^12 ^#714, ^-7] 7112 ^§M!j-7Hl 
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#34^r ^tifl7]<4, #4 ^g-tifl7H4 ^S\o] #33 ^$^3LW 7] ^ 

€ H <M^ 44^ ^J^l ^44°i ^2:SH ##^3-5. 4^ ^2:711- S.^} 

#4 ^44 4*fl £ ^4tt WDM-PON^ f^ 0 > 7]^ 4^^r 

4^ 7><y^ ^#0]]^ ^ *\*\^% ^*}7) 4t> *U 4#£ j &4f iH o 1 -4 
#€4, #4 4^4 7^4 #4* AA°\}y\) 4*J= 3H4 44^» ^44 4^ 

7U4 ^j|2 4#£ 1 &4^ 1 #4 ^l-S}-, #4 4^4 7^4 #4* ^SLsL^] 4^3 

^ 3144 44^ 4714SS. £4471 44 4^114 # ^Ai7] 

*4, #71 4^3 7}° l j7^7|toll7ll AV 7 ] #/4*J= cflojEi 44^» ^^7] ^ tb A oV 
^ 4«1^ AlJlM 4^4/^4^44^ 4^4 ^11 44^4^441:4, 

#4 4^7fl5l *)U 4^^4^711-^EV 4^4 D|] o] E-) 44^/ A] 

3l#-§; 4^44^ #4 4^7fl4 afll 4^%4^^711-S. 4^4^ 44 3M4 4*1 
^ <34#44^ 4l 4^4/<34^47l4, 44 afll 4W/^4W7l^E^ 

°d^slfe 4^4 4:£4 #4 41 4^^-4^ 0 VAl ^o. S ^Ei <y^sl^ 4^4 A] 

4^44^1 #4 4<3 44^" 4^°-i2.-£-4 <^4^r cflolEi Ajjr 

1-^- ^4#^H #4 41 4^4/^4^471^ #44-^ 42 44^*4^4711- s. 

44 ^444 4*fl 4 ^4^ WDM-PON^l 4^ 44^ AliE^ 

^4 7144 4^-£-S-^4 4^444 4^3 tt 44 4°14 44^* 4tt ^4J:4 
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4tl: <3 7}°a^> ^lS-^-Ei ^5]^ 

<28> a> 7 ] S.^^ ^^7) 4*1) ^<>)H WDM-PON^ 7><^4 #7l 

♦ W #^J<4 ^ fl* ##Jl«- #71 7><?]4 

4^W^2]-7l^, #7l 4#-g-«-#sM4 ^4^21- £-5^ 4*J= *\ 

al^l- ^JLl- #7}#±S. ^W7l 4t!: *WH^^]7l4, #7l 4 

^W#^7l^ ^4^4 ^^5. 4*1^-1- ^« ^4 

<^ ^7lAl^ S ^^>7l ^^^71^, #4 Sj-^W^^-711- ^Sfl #71 4 

<29> ol^} ( ^ .£^4 4^4^ 4J/.1 c^-g- ^H.*V Aj-4^r] A^^^Cf. 

^ ^-S-il-^r 7>^tt *V ^14 €"4 »if S M-El-tfljl 

sa^i w-. ^ ^4 jm* ir€-a.*i-7ii *^ ^ sa^r ^4 7l^ ^ 

^ofl tfl# #4*v ^£ ^^4. 

<30> £ ^4 <5J ^X] oflofl n).= 44^4^4 (WDM) ^AlHcl 

4. £. M- ^s^, ^^i ^ ^4 <^hi 4^. wdm 3$sg°. ^ 42 ^-^71 
(30, 70)4, ^l€eflolEi(circulator)(40)4, ^"t^k I <$A^7\ (50)4, 4^7fl^l 4^§- 
(mirror)-l:(55)4, ^ < ^-f-4 ; t^(BPF: Band-Pass Fi lter)(60)4, *IU ^ *fl2 ^^l 
(20, 80)4, ^ ^4 (90)# iW4. 
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<31> 



<32> 



<33> 



<34> 



<35> 



<36> 



*fll ^-#71(30)^ ^ = Bflol^( pump laser) cfo] o^o.^ (10)s ^agsjoj ^ 

*M, ^^r^^CASE Amplified Spontaneous Emission noise)^- ^tr4. 

*1 ^^71(30)^ ^|2 **Ufl7l(80)S^^ <^=1 4i^iL# iH^H 
eflolEK40)S #3tr4. oleifV *i WM(30)fc °1#«7} ^-fr «7](EDFA: 
Erbium-Doped Fiber Amplifier) ShE*)^ ^-^ 7 ]S n^Sfe ^o] 

*l MM 3(40)*=- *fll WM(30)SJM 4^/34^71(40)^ 
oj /# ^^o S 4^^/^4^71(40)^ «^o| ^Hl 

4^/^4^71(50)^ oj /# ^^o. 4 ^ 7l1(N) ^ 

«a/#^^o.S #*)^4. 4^/^4^71(50)^ 1* 5L^sLi§ fl^^XKWGR: 
Waveguide Grating Router)^ -^S^ o] a r ^-3isfcf. 

4^7fl(N)3 7^(55)^ 4^/^4^71(50)^1 4^H ?«1S 4^7fl(N)5l 

^tt 4*r7fl(N)Sl ^/#^^o.^. ^o^^Al^cf. 

^^W(60)^ ^55flol Ei( 40) S H El ^ 

4*<r tfl<*?°SL 7] ^3 m«^o s *l2 WM(70)S M*4. 

-112 ^#^71(70)- ^— *W 4^iE(10)S 
*<>W40)«H * iflq*4*Bl(60)* *4tr A2 
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#71(70)^ ^$7} HL^r «^7)5. % °1 «>^*> 

4. 

<37> afll *fl2 ^wfl7l(20 ( 80)^ 1x2 *U||7Ksplitter)S T^Sfe 

*U ^Hfl7l(20)fe ^3H*1 tM.2.-f 2.(10)3 41:8:* *fll ^-#^71(30) 
^ *fl2 ^^7l(70)S ^Hfl^-Jl, ^12 ^wfl7l(80)^- A}2 #f^-7l(70HH q 
Sk!J--i- *fll 3H§^f7l(30) ^ -g-aflsH #^^4. 

<38> ^1^-^^71(90)^ ^yfl7l(80)^^1 ^-HflS]^ 5-1-^-S. 7l ^ 

^ y o V #^ ^l^l ^T^H i^^]-^ ^d^3£ ^^-^2:71(90)^ 

LiNb0 3 ^2:71, ^Tjll^(Electro-absorption) &2i7] ^ «hE*ll^ %^7] # §]. 

<39> £ 2 ^ M. ^^o^ t}-g. ^A] ^]ofl 4§ 2)-^^- q^« 0 >^ ^-^ofl tfl*]- oflAliES.^, 

^-^-^2:71 (90)1- ^-i^l^ ^-^71(95)5. ^^Ml tfl^: <« M-El-^^q. hKe 

^% ^-#^71(95)^ % f^S} ^ ^2: tfl^S-* 7>7]jL <&o] 

«27f 7^1-Cf. n}-^, tij-^ A^til^ Al^cHl WDM #^1JL§ ^2:^4 

t^l: ^.cf ^ A^tili X\S.M. ^ Ojt}^ 

<40> i If ^ ^1 <>H WDM 

(ASE noise)°l *)#3HEi (40)# f^fl i>fj S)^^7>S. tf^/<*| tf^s). 
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71(50)3. <$n^, ZL ^^1-#^^#(ASE noise)£- 4#5^<* 4^71 (50H1 £l*fl 

---^ £^"€4. 4^/^4^71(50)^1^ N7fl2l ArfjEEjO^ ^fl^S-O. cj. 

^/^ 4^5}-7l(50) ^^ofl o^sj N7fl ^ ^^(55)^ H_ U f£|ol ^2}-/^4^^ 7 l 
(50)3 7fl<y34^, 4^/^ 4^21-71 (50)oflAi 4#s}-£ * *)^eflolEK40)5L #5^4 

7>^-i^E^ #^(FSR: Free Spectrum Range) 4 -§^t}l<*# ^ ^ ^ jzf^E-l 
(BPF)(60)3 ^^cf. £U^4€4(BPF)(60)oll 4*11 ^*)3^ tfl^ol cf^sfA] 
^12 *^7l(70)4H ^ *fl 2 ^Bfl7l(80)# Jg-n ^11 #^7] (30) £ 51 

^2:71 (90)S ^fl€4. 4-?-^S7l(90)ofl «a^^ cf^sfAi^^ H(H ^ m ^ 

<42 > *fl2 #£Hfl7l(80)« #*fl afli ^-^71(30)3 4^5RlJr^ ^ 

^71(30)41*1 40. ^5ej)olEl(40)* -^4^H 4^51-/^4^51-71(50)3 

^i, 4^5l-/^4#Sr7l(50)<HlAi <*4#5HS * #3^4. 4^/<*t^si-71(50HH 
4^51-^ 4- ^^j^ 4^51-/^4^51-71(50) ^^0,1 7l^(55)oii *Uf£H 

4^5]-/^ 4^51-71 (50H1 4^5l-£l^ #^4. ol^Ej t^J^ 

^eflolEi(40)# 71*1 ^*4€4(60HH tfl^ * ^ 2 ^a.71 (70)^11 Ai ^ 

4*1 7112 ^tifl7l(80)3 <y^€4. ^12 ^^71(80)^ ZL 4^51-^Jil- 4A1 ^1 
4*71(30) ^ 4^- ^71(90)3 #^^jz, 4* ^71(90)3 <33€ 4-^ 

^ y 0 H^ 4 y l^ ^Ul^I 44 ^€4. 
<43> £ lol] <^1^1^ WDM o^o} -*Vs >7fl av^ , 
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«i ^ ^ #^j§r 4#44 ^)44<4 4-^ ^S7i5. <y=m4. 

444, 4 «fl #4^ #^4<H144 144 # ^7H44 cfl AJ 

s M^-a- 4*fl*M Ji4 ^ 4**§ 4«1^ 4Jl# #44 4*% ^ &41 €4. 

<44> ol uj), cfl^^.j7).^^ (60) ^ TOM a]^^ tfl^^ ^w.cfl 2,475}^ ^1^1- 444-^ 

*1 , WDM 44<>fl4 #^S]xr 4^443:4 ^7l» J£t} JL^r^S. ^7M44. 

<45> 4l #f^r7l(30H4 #^4tt 7>^w o U>S^^ (ASE noise )o^ A}Jr tfl <* 3- 

°1 4f^4/ < 34f i 47l(50)-& ^*Rr £4^1 44^7>4 ^o.^rf)E5j^( FS R) ^.Cf 
?sl44, 4^ 4/^ 4^471 (50 H ^ ^S)Eej «^ Ai^o^ ArfjEsjo £ 3 

^144 44 4<4 £4^ 51^^71-^ 7f^^E^^^(FSR)^ ^3} 7} 5^ ^4 

4#°fl #4)441 €4. 44, °14^ 4Jl# 4-^ ^244 <^sH 4**1 4*1^ 4 
M 44 ^2:4 4£ 4« 44 tfl^ofl 3] 7^ ^h^o. s ois-H 

4^4 4^*14 144 4 ^44144 4M xijr ^l-4-§- #7># 

s 4^ ^^o] 4^1} . tfl^^-4^4(60)^ 4^4/^4^471(50)^14 -g- 

43:4 ^4^5j tfl^# £4^1 443*l-4 $ 3.3 tfl<g 

£.3. 4444 4 44 44444 ^^114^4 44. 444, ±2.4 4 

44^ 444 4#4*r 3-1- 7Hr*fl4s^ 44. 

4. £ 4* 4^44, €• 4*3 4 4 4^7} 4 4^£ #4 444(100)4, 4 

444^(200) £ 4^114 7>«a^>^l#(300)<>l #443- 444 <4 ^444. #4 71 
44(100)^- 4 4 44^(200)* 7^71-^1 #(300) ^14 ^--s-a} a^i^. 
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